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Abstract 
Many researchers have shown in recent studies how roundabouts speed distribution, together with other features (entering 
flow, circulating flow, entry curvature, entry path radius, entry width, approach width, ratio of inscribed circle 
diameter/central island diameter, angle to next leg, etc.), can be used as a measure of safety level for these intersections. The 
wide use of different micro-simulation models for a preventive analysis of roundabouts performance (capacity, delays, levels 
of service, etc.) highlights the need for a deeper study of the most sensitive parameters for a better fitting between simulated 
and observed traffic conditions. 
This work is based on an experimental analysis of the crossing movement in two roundabouts characterized by different 
values of the inscribed circle diameter (D1ĬϫЬD2) and located close together on the same road in the University Campus of 
Arcavacata, Italy. The main aim of the research is the suggestion of a methodological approach to the simulation process of 
the through movement by the use of VISSIM® micro-simulation software. 
Results concern the following issues: (i) coherence validation of experimental data regarding speed distributions along the 
crossing movement as a function of roundabout radius; (ii) methodological and procedural issues related to the 
implementation of simulation parameters in VISSIM, particularly referring to speed distributions along the crossing 
movement, in order to better understand the effects of the change of roundabouts geometric features on simulation results. 
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1. Introduction 
Operational performance of roundabouts are strictly influenced by both traffic and geometric features 
(inscribed circle diameter, approach angle, lane width, etc).  
In particular, vehicles speed distribution in roundabouts can be seen as a surrogate measure in evaluating 
roundabouts safety performance, according to Guido et al. (2009). As reported by Trueblood and Dale (2003), For 
maintaining a well-controlled transition through a roundabout, the geometry has to reduce drivers speeds on the 
approach, limit speeds through the roundabout and allows a safe transition back to normal speeds after exiting. 
As it is well-known roundabouts can be classified in several categories based on environment, number of 
lanes, and size. In low-speed environment mini-roundabout are preferred; because they are small, they are 
perceived as pedestrian-friendly with short crossing distances and very low vehicle speeds on approaches and 
exits. If the central island diameter is larger circulating speeds may increase at the entry, on the circulatory 
roadway, and at the exit, depending on other geometric features such as the entry path radius (Rodegerdts et al., 
2010). As reported by Grant and Nicholson (2003), very large diameters should be avoided, as they determine 
high circulating speeds and may cause wrong movements for drivers with the consequence of greater injuries.  
Various theoretical methods are used in the performance analysis of roundabouts by means of microscopic 
simulation models; often they require a variety of input parameters trough which driver behavior and traffic 
control operations can be described (Park & Schneeberger, 2003)(Vaiana, Gallelli & Iuele, 2013a)(Vaiana, 
Gallelli & Iuele, 2012).  
Micro-simulation models are sensitive to geometric features at different degrees. In reference to VISSIM®, 
which will be used in this study, the effects of geometric parameters are considered indirectly in roundabouts 
analysis by means of the definition of the desired speed, according to Nikolic, Pringle and Bragg (2010). Vehicles 
speed is one of the key parameters influencing roundabout operations within VISSIM. Therefore, predicting 
roundabout speed, as a function of the intersection geometry, is fundamental in the design process.  
In order to evaluate the influence of roundabout entry geometry on approaching speed, VISSIM allows the 
placement of the reduced speed zones: the vehicle approaching the intersection cannot maintain the desired speed 
and begins to decelerate determining a new speed distribution. As reported by Vaiana, Gallelli and Iuele (2013a), 
at the end of the reduced speed zones the vehicles accelerate in order to reach the previous desired speed (if the 
user does not set a new one), determining a new circulatory speed distribution. 
2. Literature Review 
In literature, several previous researches show that speed is the most important parameter in roundabout 
geometric design and plays a key role in micro-simulation models. Many methods have been developed with the 
aim of speed controlling through roundabouts; most of them are related to roundabout geometric features and are 
sensitive to design parameters changes. 
Chen, Persaud and Lyon (2011) presented a study that investigated the relationship between some geometric 
features of roundabouts and the inside average speed (IAS), defined as the average value between the entry, the 
circulating and the exiting speeds. The statistical analysis involved 15 different geometric variables, including 
inscribed circle diameter, entry and exit width, entry and exit radii, central island diameter, etc. From a linear 
regression, first results showed that the main parameters in IAS prediction were the inscribed circle diameter 
(ICD), the entry width (EW) and the circulating width (CW):  
 
bCWmEWmICDmIAS 321 +⋅+⋅+⋅=                                                                                                (1) 
Further calibrations led to the exclusion of the last variable (CW) in the model.   
The same variables were analyzed by Bassani and Sacchi (2011). This work focused on the evaluation of 
differences between predicted design speeds and observed operating speeds for some roundabouts in the city of 
Torino, Italy. Moreover, authors investigated on the effects of the main geometric parameters on operating speed 
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and acceleration. A linear relationship between the inscribed circle diameter (DINT) and the speed transition 
distance in the approach legs was found, revealing how the sensitivity of operating speed profile to geometry 
becomes more consistent when the central island is larger and more visible. 
The speed prediction model carried out has the following equation: 
 
WEL3.2272WCR0.8367D4433.0V INT85,2 ⋅+⋅+⋅=                                                                           (2) 
Where V2.85 is the 85th percentile speed, WCR is the width of the circulatory roadway and WEL is the width of 
the entry lane. The p-value of  the independent variables of the model are less than 0.05 revealing that the 
geometric features has a great impact on  the operating speed in the middle point of paths inside the circulatory 
roadway. 
A detailed collection of speed control methods at roundabouts used in Australia, the UK, the USA and in 
Queensland was carried out by Arndt (2008). This study proposes a new method for controlling speed involving 
two main design parameters: 1) the maximum entry path radius for different approach speeds and number of 
lanes; 2) the minimum central island radius for several approach speeds and number of lanes. The combination of 
these two variables determines the absolute limits for design criteria, improving operational and safe performance 
of roundabouts. Results of the proposed method showed that higher values of maximum entry path radii are 
related to lower desired speed prior to the roundabout because in this conditions drivers need less speed reduction 
approaching the intersection. The minimum central island radius of a single lane and a two lane roundabout was 
also set at varying desired speed on the fastest leg prior to the approach. An increase in the desired speed from 40 
km/h to 80 Km/h translates into a doubling of the minimum central radius for both single and two lane 
roundabouts. 
The study conducted by Johnson and Flannery (2005) was based on the evaluation of speeds at eleven 
roundabouts in high-speed environments with the aim of developing models to estimate how design may affect 
safety and operations. Data were collected in a period of 3 years at Pennsylvania State University for FHWA. 
Results of statistical analysis showed that the estimation of approach and entry speeds in roundabouts is 
influenced by several parameters such as inscribed circle diameter, posted speed limit, effective flare length and 
approach half width (Isebrands, 2012). 
3. Case Study 
3.1. Description of study area 
The roundabouts studied in this paper are placed in the University Campus of Arcavacata, South Italy. Fig. 1 
shows the position of the two consecutive roundabouts. The distance between the two intersections is exactly 300 
meters. The geometric properties of the two roundabouts are shown in the following Table 1.  
Considering the values of the inscribed circle diameter and according to Italian rules (MIT 2006), the first one 
is a mini-roundabout, while the second one is a compact urban roundabout. 
Fig. 1. Roundabouts position 
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Table 1. Roundabouts Geometric Properties 
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1 
 Entry  Exit Splitter Island  
Width Width Width Radius Central Island 4.25 m 
Approach A1 4.22 m 4.31 m 2.80 m Inscribed Circle Diameter 23.00 m 
Approach B1 4.13 m 4.33 m 2.20 m Circulatory Roadway 
Approach C1 5.01 m 4.78 m 2.40 m Width 6.00 m 
Approach D1 5.38 m 5.58 m 3.00 m Traversable Apron 1.25 m 
R
o
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2 
 Entry  Exit Splitter Island  
Width Width Width Radius Central Island 13.85 m 
Approach A2 4.00 m 4.00 m 4.24 m Inscribed Circle Diameter 41.70 m 
Approach B2 4.00 m 4.00 m 4.28 m Circulatory Roadway 
Approach C2 4.00 m 4.00 m 4.23 m Width 7.00 m 
Approach D2 4.00 m 4.82 m 1.85 m Traversable Apron 0.00 m 
3.2. Data Collection and Analysis 
This section presents the details of the extraction and collection of experimental data and the analysis of 
results. Roundabouts operations were videotaped in the field. Experimental data from the recorded videos were 
extracted in post-processing by slow-motion video. Vehicle speed, traffic flows, time of service and critical gaps 
were carried out. In particular, both the roundabouts were videotaped by two cameras on different days in order 
to get information during both peak hours and low traffic periods for a total of 14 hours of investigation. In this 
way the time of service for each entry, the drivers' headways and the acceptable gaps were obtained from the 
peak periods (the peak periods during a typical weekday occur between 8.00 a.m. and 9.00 a.m. and between 1.30 
p.m. and 2.30 p.m.) (Vaiana & Gallelli, 2011). Instead, the desired speed profiles were extracted during low 
traffic periods (Free Flow Condition=FFC). The O/D matrixes for the two roundabouts, obtained from the 
analysis of the low traffic periods (FFC) and homogenized in vehicle per hour by means of the coefficients 
reported in HCM (2010), are summarized in Table 2. 
Table 2. Volume of traffic for the two roundabouts during FFC 
       O/D1 Roundabout 1    O/D2 Roundabout 2 
[Veh/h] A1 B1 C1 D1 [Veh/h] A2 B2 C2 D2 
A1 0 45 194 60 A2 15 63 162 49 
B1 12 0 4 55 B2 42 2 24 29 
C1 85 4 0 42 C2 58 11 1 6 
D1 60 38 32 0 D2 45 44 16 0 
The acceptable gap is the time-gap between two consecutive vehicles in the circulating roadway which is 
accepted by a driver placed at the entry of the roundabout so that he can make his movement in safe conditions. 
The critical gap is instead the smallest of gaps accepted.  
In particular critical gap is a significative input parameter in micro-simulation with VISSIM.  
According to Praticò, Vaiana and Gallelli (2012), all the acceptable gaps were collected during the peak 
periods for the observed traffic flow: in total 1397 admissions in roundabout were analyzed. All the acceptable 
gaps, recorded for all the four entries of the roundabouts, follow a log-normal distribution. Minitab®16 was used 
for the fitting. In particular the range 2.0-4.5s represents 50% of all acceptable gaps.  
The analysis of the recordings during the lowest traffic periods allowed helpful information to be obtained 
about the speed distribution used by drivers across the roundabout. In particular attention was focused on the 
through movement A-C for the two roundabouts. 
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Fig. 2. Speed profiles for the through movement along the roundabouts 
In order to collect the speed information 10 measuring sections for the roundabout 1 and 7 measuring sections 
for the roundabout 2 were placed along this movement, as reported by Vaiana and Gallelli (2011).The values of 
85th percentile and average speed are shown in Fig. 2. It is important to underline that the position of the 
roundabouts are exactly related to the graphs below for Fig. 2. 
3.3. Speed consistency for the through movement 
For a roundabout to operate safely and efficiently, the most important feature that controls the speed is entry 
deflection. The deflection is evaluated by sketching the radius of the centerline of a vehicle traveling along the 
fastest path through the roundabout. The vehicle paths are drawn by hand for a more natural representation of the 
way a driver negotiates the roundabout, with smooth transitions connecting a series of reverse curves (Wisconsin 
Department of Transportation, 2011). 
Fig. 3 illustrates the vehicle’s fastest paths and depicts all radii for the two roundabouts. The construction of 
these paths has been realized according to Rodegerdts et al. (2010). In this document the fastest path is defined 
like “the smoothest, flattest path possible for a single vehicle, in the absence of other traffic and ignoring all lane 
markings, traversing through the entry, around the central island, and out the exit”. 
Fig. 3. Speed Consistency for the through movement A-C (Roundabout 1 & 2) 
To maximize efficiency, it is important to minimize the relative speed differential between the consecutive 
geometric elements of each traffic streams and between conflicting traffic streams at each geometric element. So, 
speed consistency for the through movement (R1 to R2 to R3) on each approach is an important performance 
parameter. Therefore the speed of vehicles through a roundabout is widely considered to be one of the most 
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important parameters in designing a roundabout. In this regard the Rodegerdts et al. (2010) present a speed 
prediction formula which is based on the basic highway design principles found in AASHTO (2004). The basic 
relationship among speed, vehicle path radius, superelevation and side friction factor derives from vehicle radial 
dynamics equilibrium and it has the following expression: 
( ) feR127V +⋅⋅=                                                                                                                                      (3) 
Where V is the speed (Km/h), R is the vehicle path radius (m), f is the side friction factor and e is 
superelevation (m/m). 
This speed methodology uses a series of graphs to demonstrate the relationship among these parameters, 
recognizing that side friction factor varies with speed. Rodegerdts et al. (2010) have simpliﬁed this process by 
ﬁtting an equation to the relationship between speed and path radius for the two most common superelevation 
values, e=+0.02 and e=-0.02. These equations are as follows: 
 0.02efor     ,R8.7602V 0.3861 +=⋅=                                                                                                                  (4) 
 
 0.02efor     ,R61648.V 3673.0 −=⋅=                                                                                                               (5) 
Where V is predicted speed (Km/h) and R is the vehicle path radius (m); 
                                                                                                                 
(6) 
 
 
Where V1 is the entry speed (km/h), V1pbase is the entry speed predicted based on path radius (km/h), V2 is the V2 
speed predicted based on path radius (km/h), a12 is the deceleration between the point of interest along V1 path 
and the midpoint of V2 path (equals to 1.3 m/s2) and d12 is the distance along the vehicle path between the point of 
interest along V1 path and the midpoint of V2 path (m). 
While, to improve the prediction ﬁt for exit speeds, Rodegerdts et al. (2010) propose the following formulation: 
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Where V3 is the exit speed (km/h), V3pbase is the speed predicted based on path radius (km/h), V2 is the V2 speed 
predicted based on path radius (km/h), a23 is the acceleration along the length between the midpoint of V2 path 
and the point of interest along V3 path (equals to 2.1 m/s2) and d23 is the distance between midpoint of V2 path and 
point of interest along V3 path (m). 
According to the previous formulations and considering the path radii of Fig. 3, the operating speeds were 
compared with the experimental 85th percentile speed for the two case studies.  
Table 3. Comparison between Predicted Speed (Vpbase)  and 85th Percentile Speed (V85) 
Roundabout 1  Roundabout 2 
 Entry Circulatory Exit   Entry Circulatory Exit 
R (m) 14.07 12.39 19.47  R (m) 35.89 34.53 36.88 
Vpbase (Km/h) 22.76 21.72 25.64  Vpbase (Km/h) 32.10 31.65 32.42 
V85 (Km/h) 21.43 21.16 26.69  V85 (Km/h) 33.87 31.19 33.46 
St. Dev. (Km/h) 5.01 4.13 4.23  St. Dev. (Km/h) 7.11 5.21 6.14 
N° observations 1060 852 1195  N° observations 2241 1888 1832 
Data in Table 3 show that the experimental 85th percentile speeds for entry, circulatory roadway and exit of 
both roundabouts are very close to the operating speeds predicted by (5) in the methodology reported by  
Rodegerdts et al. (2010). 
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This analysis will represent the basis for the implementation of microsimulation scenarios in order to allow the 
software “to be affected” by the change of the roundabout geometry. 
4. Simulation of Observed Traffic Conditions: Scenarios Design 
Using the data collected during the different recordings, a calibration procedure of VISSIM microsimulation 
tool was carried out, as reported by Vaiana, Gallelli and Iuele (2013b). In particular we have considered two 
different set of scenarios  for the simulation procedure: the first one (216 scenarios) for the evaluation of the 
speed profile along the through movement A1-C1 in the roundabout 1 and, then, the second set (144 scenarios) in 
order to calculate the speed profile along the through movement A2-C2 in the roundabout 2.  
Therefore, for the design of scenarios, the following parameters were considered: a) assignment of traffic flow 
(O/D1 matrix for roundabout 1 and O/D2 matrix for roundabout 2), both collected during the lowest traffic 
periods, FFC; b) choice of speed distribution for entry, reduced speed area, circulatory and exit, considering the 
speed analysis previously conducted; c) definition of minimum gap and headway of the priority rules starting 
from the data collected during the peak periods and d) driver behavior elements of the car-following model 
realized by Wiedemann ’74.  
According to Vaiana, Gallelli and Iuele (in press 2013), the variables to set-up scenarios were chosen through a 
careful analysis about the most significant input parameters for the variation of output results. In total, 360 
scenarios for single-lane roundabouts were composed and analyzed. The input values are summarized in Table 4. 
Table 4. Summary of the imposed values to input data 
Roundabout 1 2 
Traffic Flow O/D1 O/D2 
Entry Desired Approach Speed Va1=30-55km/h; Va2=25-50km/h; 
Va3=20-45km/h. 
Va1=30-55km/h; Va2=25-50km/h. 
Reduced 
speed zone 
Speed range in the reduction 
speed area 
D1= 15-25km/h. D1= 20-35km/h; D2=25-35Km/h. 
Length of reduced speed area L1=0m; L2=2m; L3=6m; L4=8m; 
L5=10m; L6=12m 
L1=2m; L2=6m; L3=8m. 
Circulatory 
Roadway 
Desired Speed range in the 
circulatory roadway 
Vc1= 10-25km/h Vc1= 15-35km/h; Vc2= 25-35km/h 
Exit Desired Exit Speed 
 
Ve1=30-55km/h; Ve2=25-50km/h; 
Ve3=20-45km/h 
Ve1=25-45km/h; Ve2=25-50km/h; 
Ve3=30-40km/h 
Position of Desired Exit Speed Ex1=0m; Ex2=6m; Ex3=12m Ex1=0m 
Priority 
Rules 
Time Gap G1=2.5s; G2=3.0s; G3=3.5s; G4=4.0s G1=3.0s; G2=3.5s 
Headway 5m 5m 
In the roundabout 2, two different speed distributions were added both for deceleration zones and for 
circulatory roadway, because of the significant difference of the inscribed circle radius. 
It is important to note that the differences in the input data for the two set of scenarios (Roundabouts 1 and 2) 
summarized in Table 4, derive from previous calibration analysis (Vaiana, Gallelli & Iuele, 2012) (Vaiana & 
Gallelli, 2011) and, above all, from the geometric features significantly different between the two roundabouts.  
In fact, considering roundabout 2 scenarios, the choice of a fixed position for exit speed (Exi=0m), the use of 
only two values for the critical gap (3.0 and 3.5 seconds) and the elimination of the approach speed 20-45 Km/h 
reflect what has already been determined in (Vaiana, Gallelli & Iuele, 2012) (Vaiana & Gallelli, 2011) both in 
terms of speed profile and approach delays. According to Vaiana, Gallelli and Iuele (in press 2013), the choice of 
the limits for speed range in the deceleration zones and in the circulatory roadway has been instead closely 
related to the geometry of the roundabout (inscribed circle radius) and, in particular, to the predicted speed values 
reported in Table 3. Indeed the Vpbase at the entry was used to set the speed distribution in the deceleration areas: a 
speed range of 10-15 Km/h with the Vpbase closes to the upper bound. The same procedure was used for the Vpbase 
related to R2: an extent of the speed distribution in the circulatory roadway of 10-15 km/h with the Vpbase closes to 
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the upper bound. As regards instead the speed distribution at the exit, the Vpbase related to R3 must be close to the 
lower bound of the range.  
5. Results and Analysis of Calibration Procedure 
Considering the measuring sections along the through movement A1-C1 and the calibration parameters used to 
set scenarios (Table 4), the simulation results of the first 216 scenarios (Roundabout 1) were analyzed in terms of 
average speed for the through movement and compared with the experimental data collected along the same path 
during the lowest traffic period. Therefore it was possible to calculate average percent error for each simulation. 
This one was the average of all the percent error calculated on N measuring speed sections (Vaiana & Gallelli, 
2011) along the through movement: 
         N1,....,i       with100
V
VV
N
1%Er
N
1i OR
ORSR
i
ii
=⋅
−
⋅= ¦
=
                                                                                   (8) 
Where VSri is the speed measured on the section "i" of the Simulated Reality (SR), VORi is the speed measured 
on the section "i" of the Observed Reality (OR) and N is the number of Speed Sections along the through 
movement A1-C1. Since Vissim is a stochastic model whose results vary depending on the random seed number 
used, it was necessary to run each scenario multiple times and average the results; therefore, each scenario was 
run 10 times in order to provide a 95% confidence in reported speed with a confidence interval of ± 0.50 Km/h 
(Vaiana & Gallelli, 2011).  
Furthermore, for this first set of scenarios, an Analysis of Variance (ANOVA) was performed to determine 
which factors (critical gap [Gi], length of reduced speed area [Li], position of desired exiting speed section [Exi] 
and approach speed [Vai]) significantly affect the average speed along the through movement A1-C1. These 
results show that all the four factors have statistically significant at the 5% level on the average speed across the 
roundabout (Vaiana & Gallelli, 2011). So, marking each scenario with an acronym (Vai_Lj_Gt_Exz) derived from 
the variable parameters used for the setting (Table 4), it is possible to identify the following best five scenarios: 
Table 5. Best Scenarios for Speed Profiles Along the Through Movement A1-C1 in Roundabout 1 
N° CODE ERROR% AV. ERR. (Km/h) MAX. ERR. (Km/h)
1 Va1_L3_G3_ Ex1 5.23 1.19 2.03 
2 Va2_L3_G2_ Ex1 5.48 1.23 2.10 
3 Va1_L5_G2_ Ex1 5.81 1.36 2.50 
4 Va2_L3_G3_ Ex1 5.85 1.33 2.28 
5 Va1_L3_G2_ Ex1 5.86 1.32 2.36 
From this table, it is possible to make these considerations: a) the values of Critical Gap 3.0 s and 3.5 s give 
the lowest average percent errors; b) in order to obtain the best fitting between observed reality and simulated 
reality it is necessary the addition of a reduced speed zone for each entry and in particular it is preferable to use a 
length of reduced speed zone between 6 m and 10 m; c) it is good for the position of the desired exit speed 
section to be placed immediately after the exit from the roundabout next to the top of the splitter island and d) the 
ranges of approach speed 30-55 Km/h and 25-50 Km/h seem to give the best setting for the through movement. 
The same procedure was repeated for the other set of scenarios, considering the seven measuring sections 
along the movement A2-C2 (Fig. 1) and the calibration parameters reported in Table 4. The simulation results of 
the second 144 scenarios (Roundabout 2) were analyzed in terms of average speed for the through movement and 
compared with the experimental data collected along the same path during the lowest traffic period. It was 
possible to determine an average percent error for each scenario according to (8).   
For this second set of scenarios, the Analysis of Variance (ANOVA) has determined that, all the main factors 
used for the setting of simulations were statistically significant at the 5% level on the average speed across the 
125 Vincenzo Gallelli et al. /  Procedia - Social and Behavioral Sciences  111 ( 2014 )  117 – 126 
roundabout. In particular, the percent error, the average error (deriving from the average of the 10 simulations for 
each scenario) and the maximum error for the best five scenarios are reported in Table 6. Also for this set, each 
scenario was marked by an acronym (Vai_Lj_Dk_Gt_Vcr_Vez) derived from the variable parameters used for 
the setting (Table 4).  
Table 6. Best Scenarios for Speed Profiles Along the Through Movement A2-C2 in Roundabout 2 
N° CODE ERROR% AV. ERR. (Km/h) MAX. ERR. (Km/h) 
1 Va2_L1_D1_G2_Vc2_Ve1 1.97 0.60 1.78 
2 Va2_L1_D1_G2_Vc2_Ve3 2.00 0.61 1.85 
3 Va2_L1_D1_G1_Vc2_Ve1 2.09 0.63 2.01 
4 Va2_L1_D1_G1_Vc2_Ve3 2.14 0.65 1.98 
5 Va2_L3_D2_G2_Vc2_Ve3 2.61 0.79 2.12 
From the analysis of the values reported in the Table 6, it is possible to note that: a) the range of circulatory 
speed Vc2=25-35 Km/h give the best setting for the through movement; b) the range of exit speed Ve2=25-
50km/h presents significant discrepancies with field data; c) both the values of Critical Gap used, 3.0 s and 3.5 s, 
as already shown for the roundabout 1, assure low percent errors; d) the range speed D1= 20-35km/h for the 
reduced speed zone if it is associated with a length of 2 meters give the best setting for the speed profile along the 
through movement and e) the range speed D2= 25-35km/h for the reduced speed zone give also good results in 
terms of crossing speed if it associated with a length of 8 meters. 
6. Conclusions and Future Researches 
The study presented in this paper starts from the need to find a correct calibration procedure in roundabouts of 
small and large diameter by micro-simulation software. In reference to VISSIM micro-simulation software, used 
in this research, the effects of geometric parameters are considered indirectly in roundabouts analysis by means 
of the definition of the desired speed. The experimental analysis was conducted on two geometrically different 
roundabouts (Roundabout 1 and 2) placed along the same road-straight. With regard to the values of the Inscribed 
Circle Diameter (ICD) and according to Italian rules, Roundabout 1 (ICDĬ23m) can be assimilated to a mini-
roundabout, whereas Roundabout 2 can be classified as a compact urban roundabout (ICDĬ42m). The through 
movement was analyzed in term of crossing speed distribution as an average percent error between the speed 
derived from Simulated Reality and the speed measured in Observed Reality for both roundabouts. In the 
simulation processes, several parameters related to the crossing speed distribution were varied: Desired Approach 
Speed, Speed range in the reduction speed zones, Length of reduced speed area, Desired Speed range in the 
circulatory roadway, Desired Exit Speed, Position of Desired Exit Speed. 
Therefore, through a careful analysis of the main parameters that characterize the best scenarios of 
Roundabout 1 and 2 it was possible to carry out these following considerations:  
• The ranges of approach speed 30-55 Km/h and 25-50 Km/h give the best fit for the average speed profiles of 
both roundabouts: in fact, the two intersections are located along the same road-straight. 
• In order to obtain the best fitting between observed reality and simulated reality it is necessary the addition of 
a reduced speed zone for each entry. The speed range of these zones is strictly related to the geometric features 
of the roundabout. It is possible to use the predictive speed calculated with (6) as a reference value. 
Furthermore, the length of these areas is closely correlated to their width: 15 Km/h in width of speed range 
corresponding to 6-8 meters in length of the reduced speed zone. 
• The only values of critical gap that provide speed profiles comparable with real data are 3.0 and 3.5 seconds: 
user behavior is similar in the two roundabouts and it is independent from site geometry. 
• The desired exit speed section must be placed immediately after the exit from the roundabout next to the top 
of the splitter island. 
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• The speed in the circulatory roadway is main parameter directly connected with the geometric elements of the 
intersection. Therefore it is necessary to impose the predictive speed calculated with (4) or (5) as a reference 
value and an extent of the speed range of 10-15 km/h. 
Previous studies have shown the effectiveness of this calibration procedure in terms of stop-delay and capacity 
predictions (Vaiana, Gallelli & Iuele, 2012) (Vaiana & Gallelli, 2011). 
The future development of this research will focus on the study of calibration procedures considering both 
other several geometric configurations of roundabouts and different parameter settings. 
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